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Case report
Death due to diabetic ketoacidosis: Induction by the consumption of @w
synthetic cannabinoids?
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We present a case study on a man who suffered from diabetic ketoacidosis, probably following

ion of synthetic inoids. In blood from a femoral vein AB-CHMINACA, AB-FUBINACA,
AM-2201, 5F-AMB, 5F-APINACA, EAM-2201, JWH-018, JWH-122, MAM-2201, STS135 and TH]
2201 could be detected by LC-MS/MS. Diagnosis of ketoacidosis as cause of death was carried out
using biochemical measurements of glucose and lactate concentrations in vitreous humour (sum
formula: 463 mg/dl) and cerebrospinal fluid (sum formula: 506 mg/dl), of acetone (163 mg/l in femoral
venous blood) and of HbA1c (98 I/mol). Death due to ia could have been induced by
skipping of insulin doses due to his intoxicated state or by the cannabinoids which were described to be

Keywords:
AB-FUBINACA
Synthetic cannabinoids

Diabetic coma
Ketoacidasis

able to produce hyperglycaemia themselves.

© 2015 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

The internet drug market is flooded with steadily changing
synthetic substances being consumed as an alternative to natural
cannabis products. Synthetic cannabinoids have been shown to act
as full agonists at CB, receptors with an increased affinity, thus
leading to longer duration of effects and an increased likelihood of
psychological effects. Those substances reach forensic interest
because of possible serious intoxications mainly due to cardiac
effects and can lead to death [1-4|. After the consumption of

ynthetic ¢ binoids both symp which are also described
after cannabis intoxications (tachycardia, sedation, psychosis,
anxiety and panic attacks) and further symptoms like agitation,
convulsions, nausea and emesis were detected |5,6]. In one case a
patient suffered from chest pain after the use of K2 which ended in
electrocardiogram changes (ST elevation), elevated troponin levels
and myocardial infarction ina 16-yearold | 1. Another patient died
from sudden cardiac arrest after K2 consumption [3]. After the
consumption of 5F-PB-22 (in combination with other drugs and

Structures of synthetic cannabinoids detected in the presented
case are shown in Fig. 1. Already published pharmacological
potential of the substances described by their binding affinity and
their activation potential of the human cannabinoid receptor types
1 and 2 are described in Table 1, 5F-AKB48 (5F-APINACA) and STS-
135 (5F-APICA) are compounds with adamantyl moiety being sold
on the internet market [7] and which could be detected in herbal
mixtures and blood samples of cases with driving under the
influence of drugs all over Europe [8-10]. UR-144, a substance with
tetramethylcyclopropyl group selective for the CB; receptor was
found in bulk material [11] and blood samples [8,12,13]. The
synthetic cannabinoids JWH-122 and AM-2201 are well known

e i in the of the spice era
[14,15]. MAM2201 and EAM2201 do only differ by the addition
of a methyl (MAM2201) or ethyl (MAM2201) moiety in the 4-
position of the naphthyl moiety from AM2201. Substances with 1-
(aminocarbonyl)-2-methylpropyl| 3-carboxamide moiety are 5F-
AMB, AB-FUBINACA and AB-CHMINACA.

Diabetic coma is the most severe form of hyperglycaemic

bolic disorders. The post mortem diagnosis of this disorder of

alcohol) a young men suffered from severe c 1 hy, acute
kidney injury, acute respi y failure, hy i
gap metabolic and lactic acidosis. Cause of death was acute liver
failure [2]. Gugelmann described a case of a generalized tonic—
clonic seizure after the consumption of PB-22 [4].

* Corresponding author. Tel.: +49 228 738316; fax: +49 228 738362.
E-mail address: cohess@uni-bonn.de (C. Hess).

hutp://dx.doi.org/10.1016/}.forsciint 2015.08.012
0379-0738/© 2015 Elsevier Ireland Ltd. All rights reserved.

glucose metabolism is difficult and vague due to a lack of
characteristic morphological findings. Particularly biochemical

have to ¢ autopsy findings and case
history in case of fatal hyperglycaemic dysregulations. Diabetic
ketoacidosis is accompanied by high blood glucose levels and the
presence of ketone bodies e.g. in blood. Blood glucose - at its
maximum at the moment of death - is rapidly metabolized into
lactate by glycolysis. Hence, it is not possible to draw important
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